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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on July 24, 2006 has been entered. 

Status of the Claims 

2. Amendment filed July 24, 2006 has been entered. Claims 5, 1 1 , 14, 27 and 28 have been 
cancelled. Claims 6, 12, 13 and 15 have been amended. None-elected invention , claims 16- 
26 have been withdrawn. Claims 6, 12, 13 and 15-26 are pending. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 13 and 15 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 13, line 3, recites: a dielectric film having a substantially uniform composition 
including a porous portion. 

The rest of the claim lines 4-8, recites: wherein pores in said porous portion are 
distributed in a relatively lower density in the proximity of lower surface of said dielectric 
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film, and the dielectric film includes an area where density of said pores varies gradually 
toward the upper surface or the lower surface of said dielectric film. 

The term uniform composition means the same everywhere, however, the density of the 
pores is lower toward the lower surface then the composition is no longer uniform. 

The limitations of the claim, e.g., uniform composition and density of said pores varies, 
are contradicting each other. 

Therefore, the claim is indefinite. 

Further, lines 4-5, recites: relatively lower density in the proximity of lower surface of 

said dielectric film. 

Lines 7-8 recites: where density of said pores varies gradually toward the upper-surface 
or the lower surface of said dielectric film. 

These two terms does not seem to be agreeable with each other. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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4. Claim 13 is rejected under 35 U.S.C. 102(b) as being anticipated by Gnade et ah (U.S. 
Patent No. 5,494,858) of record. 

With respect to claim 13, as best understood by the examiner, Gnade teaches a 
semiconductor device as claimed including: 
a semiconductor substrate (22); and 

a dielectric film having a substantially uniform composition including a porous portion; 

wherein pores in the porous portion are distributed in a relatively lower density in the 
proximity of lower surface of the dielectric film, and 

the dielectric film includes an area where density of the pores varies gradually toward the 
upper surface or the lower surface of the dielectric film. (See Fig. 3C-D, col. 7, lines 30-47). 

5. Claim 13 is rejected under 35 U.S.C. 102(e) as being anticipated by Giles (U.S. Patent 
No. 6,963,137). 

With respect to claim 13, as best understood by the examiner, Gnade teaches a 
semiconductor device as claimed including: 
a semiconductor substrate (11); and 

a dielectric film (10) having a substantially uniform composition including a porous 
portion (a); 

wherein pores in the porous portion are distributed in a relatively lower density in the 
proximity of lower surface of the dielectric film (10), and 

the dielectric film (10) includes an area where density of the pores varies gradually 
toward the upper surface or the lower surface of the dielectric film. (See Fig. 1). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 6 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li et al. 

(U.S. Patent No. 6,806,185) in view of Gnade c 858. 

With respect to claim 6, Li teaches a semiconductor device substantially as claimed 
including: 

a semiconductor substrate (10); and 

a dielectric film including a porous film (16b') and a non-porous film (18b') in contact 
therewith formed on the semiconductor substrate (10), 

wherein the porous film (16b') and the non-porous film (18b') are substantially of an 
identical composition, 

a metal interconnect (26a) is provided in the dielectric film, such that an upper surface of 
the metal interconnect (26a) and that of the dielectric film are aligned in the same plane. (See 
Fig. 4). 

Thus, Li is shown to teach all the features of the claim with the exception of explicitly 
disclosing the pores are distributed in a relatively lower density in the proximity of an upper 
surface of the dielectric film, and the dielectric film includes an area where the density of said 
pores varies gradually toward the upper surface of the dielectric film. 
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However, Gnade a porous film having pores are distributed in a relatively lower density 
in the proximity of an upper surface of the dielectric film, and the dielectric film includes an area 
where the density of said pores varies gradually toward the upper surface of the dielectric film. 
(See Fig. 3C-D, col. 7, lines 30-47). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention was made to form the porous film of Li having relatively lower pores density in the 
proximity of the upper surface and includes an area where pores density varies gradually toward 
the upper surface as taught by Gnade to provide a strong top surface while the porous core 
reduces capacitance coupling. 

With respect to claim 12, Li teaches a semiconductor device substantially as claimed 
including: 

a semiconductor substrate (10); and 

a dielectric film including a porous film (16b') and a non-porous film (18b') in contact 
therewith formed on the semiconductor substrate (10), 

wherein the porous film (16b') and the non-porous film (18b') both contain Si, O and C, 

and 

a metal interconnect (26a) is provided in the dielectric film, such that an upper surface of 
the metal interconnect (26a) and that of the dielectric film are aligned in the same plane. (See 
Fig. 4). 
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Thus, Li is shown to teach all the features of the claim with the exception of explicitly 
disclosing the pores are distributed in a relatively lower density in the proximity of an upper 
surface of the dielectric film, and the dielectric film includes an area where the density of said 
pores varies gradually toward the upper surface of the dielectric film. 

However, Gnade a porous film having pores are distributed in a relatively lower density 
in the proximity of an upper surface of the dielectric film, and the dielectric film includes an area 
where the density of said pores varies gradually toward the upper surface of the dielectric film. 
(See Fig. 3C-D, col. 7, lines 30-47). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention was made to form the porous film of Li having relatively lower pores density in the 
proximity of the upper surface and includes an area where pores density varies gradually toward 
the upper surface as taught by Gnade to provide a strong top surface while the porous core 
reduces capacitance coupling. 

7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gnade '858 or 
Giles 6 1 37 as applied to claim 1 3 above, and further in view of Li 6 1 85. 

Gnade or Giles is shown to teach all the features of the claim as described in claim 13 
above, with the exception of further comprising a metal interconnect within the dielectric layer 
including the metal interconnect and the dielectric film are aligned in the same plane. 

However, Li teaches a semiconductor device having a metal interconnect (26a) formed 
within a porous dielectric film (16b'), wherein the metal interconnect and the dielectric film are 
aligned in the same plane. (See Fig. 4). 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention was made to further include a metal interconnect in the dielectric film of Gnade or 
Giles as taught by Li to form interconnect with low capacitance. 



Response to Arguments 
8. Applicant's arguments with respect to amended claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710; .The 
examiner can normally be reached on 8:OOAM-5:OOPM. v 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's — 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for-the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




